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METHOD AND APPARATUS FOR 
PROVIDING INFORMATION DURING A 

CALL AND A MOBILE DEVICE INCLUDING 
THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is based on and claims priority from 
Korean Patent Application No. 10-2005 -006976l ?led on Jul. 
29, 2005, the disclosure of which is incorporated herein in its 
entirety by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to providing information dur 

ing a call. More particularly, the present invention relates to 
an apparatus and a method for providing information during 
a call, which helps ease conversation by delivering the current 
state of a mobile device and the change of the state in a tactile 
manner that does not interfere with the conversation. 

2. Description of the Related Art 
Generally, changes of the state of a mobile device produced 

by events such as another call, arrival of a message, etc. 
occasionally occur during a call. Several methods for sensing 
a change of the state of a mobile device during a call have been 
provided, and a representative method among them is to 
inform a user of such information by sound or vibration. US. 
Pat. No. 6,653,930 presents a method for informing a user of 
the arrival of an urgent message during a call by a vibration 
that is different from a call in a normal mode. 

However, a problem occurs when a user is noti?ed of a 
change of state of a mobile device by sound or vibration, 
which can disturb the conversation. 

SUMMARY OF THE INVENTION 

An aspect of the present invention is to provide an appara 
tus and a method to inform a user of information about the 
state of a mobile device or the state of a conversation, which 
is sensed during a call using a mobile device, without inter 
fering with the conversation. 

Another aspect of the present invention is to provide a 
method and an apparatus to provide information about the 
state of a mobile device or the state of a conversation, which 
is sensed during a call, by tactile information so that a user can 
easily recognize and differentiate the information. 

The present invention will not be limited to the technical 
aspects described above. Other aspects not described herein 
will be more clearly understood by those in the art from the 
following detailed description. 

According to an exemplary embodiment of the present 
invention, there is provided an apparatus for providing infor 
mation during a call, comprising an information-sensing unit 
sensing at least one of information about the state of a mobile 
device and the state of a conversation during a call; an infor 
mation-analysis unit analyzing the sensed information about 
the state of the mobile device or the state of the conversation; 
a tactile information-generating unit generating tactile infor 
mation corresponding to the sensed information about the 
state of the mobile device or the state of the conversation, 
which were analyzed by the information-analysis unit; a tac 
tile information-outputting unit delivering tactile information 
to a user; and a driving unit generating a driving signal which 
drives the tactile information-outputting unit by converting 
tactile information. 
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2 
According to an exemplary embodiment of the present 

invention, there is provided a mobile device having an appa 
ratus providing information during a call, comprising a trans 
ceiver transmitting and receiving radio signals; an input unit 
where voice or texts are input by a user; an output unit where 
the voice, which is transmitted from the transceiver, or the 
text, which is input by the input unit, are output; an informa 
tion-sensing unit sensing at least one of information about the 
state of a mobile device or the state of the conversation during 
a call; an information-analysis unit analyzing the sensed 
information about the state of the mobile device or the state of 
the conversation; a tactile information-generating unit gener 
ating tactile information corresponding to information about 
the state of the mobile device or the state of the conversation, 
which were analyzed by the information-analysis unit; a tac 
tile information-outputting unit delivering tactile information 
to a user; a driving unit generating a driving signal which 
drives the tactile information-outputting unit by converting 
tactile information; and a control unit transmitting the state of 
a mobile device or the state of the conversation to the infor 
mation-sensing unit. 

According to an exemplary embodiment of the present 
invention, there is provided a method for providing informa 
tion during a call, comprising sensing at least one of infor 
mation about the state of a mobile device or the state of the 
conversation during a call; analyzing the sensed information 
about the state of the mobile device or the state of the con 
versation; generating tactile information corresponding to 
information about the state of the mobile device or the state of 
the conversation, which were analyzed by the information 
analysis unit; generating a driving signal that drives a contac 
tor which transmits tactile information to a user by converting 
tactile information; and transmitting tactile information to a 
user by driving the contactor according to the driving signal. 

Additional aspects and/or advantages of the invention will 
be set forth in part in the description which follows and, in 
part, will be apparent from the description, or may be learned 
by practice of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above aspects and other features and advantages of the 
present invention will become more apparent by describing in 
detail exemplary embodiments thereof with reference to the 
attached drawings in which: 

FIG. 1 illustrates a mobile device having an apparatus for 
providing information during a call according to an exem 
plary embodiment of the present invention; 

FIG. 2 is a block diagram illustrating the structure of a 
mobile device having an apparatus for providing information 
during a call according to an exemplary embodiment of the 
present invention; 

FIG. 3 is a ?ow chart illustrating the process of providing 
information through a tactile device during a call according to 
an exemplary embodiment of the present invention; 

FIG. 4 illustrates an exemplary embodiment of a device for 
providing information during a call by driving a one-dimen 
sional tactile device with different patterns according to the 
provided information; 

FIG. 5 illustrates another exemplary embodiment of a 
device for providing information during a call by driving a 
two -dimensional tactile device with different patterns accord 
ing to the provided information; 

FIG. 6 illustrates how the recognition rate of some driving 
patterns of the one-dimensional tactile device is changed 
according to frequency; 
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FIG. 7 illustrates how the recognition rate of other driving 
patterns of the one-dimensional tactile device is changed 
according to frequency; 

FIG. 8 is a graph illustrating a distribution of frequencies 
that can be clearly distinguished from frequencies of a stan 
dard stimulation; 

FIG. 9 illustrates an example where an information-pro 
viding device provides information with frequencies which 
can be easily distinguishable by a user according an embodi 
ment of the present invention; and 

FIG. 10 illustrates an example in which each step is clas 
si?ed with combinations of patterns of tactile devices and 
frequencies when one set of state information is divided into 
several steps. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Advantages and features of the present invention and meth 
ods of accomplishing the same may be understood more 
readily by reference to the following detailed description of 
the exemplary embodiments and the accompanying draw 
ings. The present invention may, however, be embodied in 
many different forms and should not be construed as being 
limited to the exemplary embodiments set forth herein. 
Rather, these exemplary embodiments are provided so that 
this disclosure will be thorough and complete and will fully 
convey the concept of the invention to those skilled in the art, 
and the present invention will only be de?ned by the 
appended claims. Like reference numerals refer to like ele 
ments throughout the speci?cation. 

Hereinafter, exemplary embodiments of the present inven 
tion will be described in more detail with reference to the 
accompanying drawings. Each block and combinations of the 
blocks of the ?owcharts can be executed by computer pro 
gram instructions. As the computer program instructions can 
be executed in the processor of a general-purpose computer, 
special-purpose computer or other programmable data pro 
cessing equipment, the instructions executed via the comput 
ers or other programmable data processing equipment gener 
ate a means for executing the functions explained in the 
?owchart blocks. As it is possible for the computer program 
instructions to be saved in computer-usable or computer 
readable memories in order to implement functions in certain 
ways, the instructions saved in the computer-usable or com 
puter-readable memories can produce items containing the 
instruction means for performing the functions explained in 
the ?ow chart blocks. 

Also, each block can represent a part of a module, or a 
segment of code that includes one or more executable instruc 
tions for executing speci?c logical functions. Further, it 
should be noted that functions mentioned in the blocks can be 
executed out of order. For example, two sequential blocks can 
be executed at the same time, and the blocks can be executed 
in reverse order according to the concerned functions. 

FIG. 1 illustrates a mobile device 100 including an appa 
ratus for providing information during a call according to an 
exemplary embodiment of the present invention. Hereinafter, 
exemplary embodiments of the present invention will be 
described, centering on a mobile phone, as an exemplary 
embodiment of a mobile device having an apparatus for pro 
viding information during a call. However this is only for 
explanatory purposes, and the present invention should not be 
construed as being limited to the exemplary embodiments. In 
addition, various radio communication terminals having a 
calling function, such as a PDA, can embody the invention. 
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4 
As illustrated in FIG. 1, the mobile device 100 includes a 

tactile device 120 where a thumb contacts the device and 
provides the sensed information during a call through the 
tactile device 120. For example, when there is another call, a 
message is received, a battery dies, or the reception becomes 
weak during a call, the tactile device 120 transmits informa 
tion about the state of the mobile device to the user by driving 
a contactor 121 with a different pattern, or with a different 
frequency. 
The mobile device 100 according to an exemplary embodi 

ment can attract the attention of a user by positioning the 
tactile device 120 at a section 110 where a thumb contacts the 
device 100. The user can receive various information during 
a call, and the mobile device 100 can transmit various tactile 
stimuli appropriately, which makes information transmission 
more effective. 

FIG. 2 is a block diagram illustrating the structure of a 
mobile device having an apparatus for providing information 
during a call according to an exemplary embodiment of the 
present invention. 
A mobile device including an apparatus for providing 

information during a call according to an exemplary embodi 
ment of the present invention can include a transceiver 210, a 
keypad unit 220, a speaker 230, a control unit 240, a micro 
phone 250, a display unit 260, and an information-providing 
device 270. 
The transceiver 210 receives radio signals, or converts 

audio and multimedia data into radio signals and then trans 
mits the signals. While it is not described in the accompany 
ing drawings, the transceiver 210 can include a power unit for 
supplying necessary power for the operation of each part of a 
communication terminal. A user inputs data via the keypad 
unit 220, and the speaker 230 outputs voice signals delivered 
from the transceiver 210 or various audio information of the 
mobile device. The microphone 250 is used to input the voice 
of a user during conversation, and the display unit 260 pro 
vides visual information to a user. The control unit 240 con 
trols the operation of the transceiver 210, the keypad unit 220, 
the speaker 230, the microphone 250, the display unit 260 and 
the information-providing device 270 so that the control unit 
can support functions, such as control of communications or 
radio frequencies, control of communication protocols, con 
version of audio signals, SMS (Short Message Service), and 
voice transmission. 

The information-providing device 270 can be further 
divided into an information- sensing unit 271, an information 
analysis unit 272, a tactile information-generating unit 273, a 
driving unit 274, and a tactile information output unit 275. 
The information-sensing unit 271 senses information 

about another call, the arrival of a message, the remaining 
level of a battery, the state of a received radio wave, etc. 
during a call, and transmits the information to the informa 
tion-analysis unit 272. The information-analysis unit 272 
analyzes the information sensed by the information-sensing 
unit 271. 
The tactile information- generating unit 273 maps a pattern 

to drive the tactile information-outputting unit 275 to each set 
of sensed information according to the kinds of sensed infor 
mation of the state of the mobile device during a call, which 
is recognized by the information-analysis unit 272, and 
selects a frequency to drive the tactile information-outputting 
unit 275 according to a selected pattern. Therefore, the tactile 
information-generating unit 273 can be further divided into a 
pattem-mapping unit (not shown), which maps the driving 
pattern of the tactile information-outputting unit 275 to the 
state information of a mobile device or the state information 

of a conversation, and a frequency-decision unit (not shown), 
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which decides the driving frequency where the tactile infor 
mation-outputting unit 275 is driven according the driving 
pattern. The patterns and frequencies, which will drive the 
tactile information-outputting unit 275 according to the kinds 
of sensed information, will be described later by referring to 
FIGS. 4 to 10. 

The driving unit 274 converts the tactile information hav 
ing patterns and frequencies generated by the tactile informa 
tion-generating unit 273 into driving signals to drive the tac 
tile-information-outputting unit 275. The tactile information 
outputting unit 275 drives the part that a user contacts using 
driving signals. The tactile information-outputting unit 275 
can be a tactile device having a contactor 121 delivering 
tactile stimuli physically. 

Each element in FIG. 2 can refer to a hardware element 

such as an FPGA (Field Programmable Gate Array) or an 
ASIC (Application-Speci?c Integrated Circuit), but the ele 
ments are not limited to software or hardware. The elements 

can reside in an addressable storage media or can be repro 
duced in one or more processors. The functions provided in 
the elements can be implemented by further-divided ele 
ments, or can be implemented to execute certain functions by 
combining plural elements. Furthermore, the elements can be 
implemented to execute one or more computers within a 

system. 
FIG. 3 is a ?owchart illustrating the process for providing 

information through a tactile device during a call according to 
an exemplary embodiment of the present invention. 
A mobile device 200 senses information about the state of 

the mobile device such as another call coming in, arrival of a 
message, the battery level, the state of a received radio wave, 
etc. during a call, or information about the state of a conver 
sation such as a standby state during a call, the connection, 
etc. S310. When a change of state of the mobile device or the 
conversation is sensed, the state information is analyzed 
S320. After the information is analyzed, tactile information 
corresponding to the analyzed information is generated S330 
and S340. The tactile information refers to information about 
tactile stimuli to be transmitted to a user through a tactile 
device, and includes a pattern and frequency to drive the 
tactile device. 
When the driving pattern and the driving frequency of the 

tactile device are decided, a driving signal to physically drive 
the tactile device is produced S350, and the tactile device is 
driven according to the driving signal S360. Generally, the 
process of producing the driving signal can also involve 
amplifying the signal. 

FIG. 4 illustrates an exemplary embodiment of a device for 
providing information during a call, which involves driving a 
one-dimensional tactile device with different patterns accord 
ing to the provided information. 

The one-dimensional tactile device has a contactor 121 
where pins of 0.5 mm thick are arranged at intervals of 1.5 
mm along one row. Different tactile stimuli are delivered to a 
user by moving pins of the contactor with different patterns 
according to the type of sensed information. For example, if 
P1 and P2, which are pins of the contactor 121, are raised 410, 
it means that the transmission state is not good, and if P1 and 
P4 are raised 420, it means that the battery is running out. If P3 
and P6 are raised 430, it means the standby state is active 
during a call, and if P1 and P6 are raised 440, it means that a 
call was connected. If P5 and P6 are raised 450, it means that 
a text message has been received. The pins that are darkened 
in FIGS. 4 to 7 indicate that the pins are raised. 

FIG. 5 illustrates another exemplary embodiment of a 
device for providing information during a call, which 
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6 
involves driving a two-dimensional tactile device 120 with 
different patterns according to the provided information. 
The tactile device in FIG. 5 has a contactor 121 where pins 

are arranged in a two-dimensional arrangement in rows and 
columns. Different information can be delivered to a user by 
driving the contactor 121 of the tactile device according to the 
type of state information sensed during a call 510-550. The 
two-dimensional tactile device has the advantage that it is 
easier for a user to discriminate each pattern than when using 
the one-dimensional tactile device. 

If a tactile device is driven by raising or lowering pins 
according to the above-stated patterns, discriminating each 
pattern may not be easy. Especially in the case of the one 
dimensional tactile device, if the interval between pins is not 
wide enough, a user may not be able to distinguish each 
pattern and may become confused. Therefore, rather than 
giving static stimuli like raised letters, if the contactor 121 is 
driven at a certain frequency, discrimination success rate 
improves. 

FIG. 6 illustrates how the recognition rate of some driving 
patterns of the one-dimensional tactile device changes 
according to frequency. 
The graph in FIG. 6 shows how well a user recognized the 

pattern when the user received a four tactile stimulation pat 
terns (patterns 1-4) of the one-dimensional tactile device. The 
x-axis of the graph indicates types of patterns, and the y-axis 
indicates the recognition rate. The graph in FIG. 6 shows the 
result when the 4 tactile stimuli patterns 611-614 were 
applied at frequencies of 0, 2, 10 and 100 Hz. 
When the pattern 1 611 was applied, 100% of users recog 

nized it as pattern 1 for all frequencies. When the pattern 2 
612 was applied, 66% of users recognized it at 0 Hz, 86% of 
users recognized it at 2 Hz, 76% of users recognized it at 10 
Hz, and 58% of users recognized it at 100 Hz. The recognition 
rate pattern 2 was highest when it was applied at 2 Hz (a low 
frequency). For patterns 3 and 4, the recognition rate was 
highest when a low frequency of 2 Hz was used. In other 
words, the tactile stimulation, which raises a contactor such as 
raised letters, lowers the recognition rate of patterns to a 
signi?cant level. A user’s discrimination success rate at low 
frequencies such as 2 or 10 Hz is higher than that at the high 
frequency of 100 Hz. 

FIG. 7 illustrates how the recognition rate of other driving 
patterns 711-714 of the one-dimensional tactile device 
changes according to frequency. FIG. 7 shows the recognition 
for each pattern when the tactile device was driven at frequen 
cies of 0, 2, 10, and 100 Hz. 

Patterns 1 to 4 in FIG. 7 illustrate the case where the 
intervals between driven pins are narrower than those of the 
patterns 1 to 4 in FIG. 6. 
The graph in FIG. 7 shows that when the tactile stimulation 

for eachpattern was provided at a rate of 2 Hz, the recognition 
rate was highest, and the second highest recognition rate 
occurred at 10 Hz. When the tactile stimuli were applied at 0 
and 100 Hz, users became more confused than with other 
patterns. As shown from the experiments of FIG. 6 and FIG. 
7, in the case of the one-dimensional tactile device, as the 
interval of driven pins becomes wider and the pins are driven 
at lower frequencies, the discrimination rate improves. There 
fore, it is possible for information to be delivered by the tactile 
stimuli using clearly distinguishable frequencies. 

FIG. 8 is a graph illustrating the distribution of frequencies 
that a user can clearly distinguish from frequencies of stan 
dard stimulation. 
The graph (a) illustrates frequencies that a user recognizes 

when standard stimuli are applied at various frequencies. This 
experiment gives the standard tactile stimulation at different 
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frequencies and then examines whether a user recognizes the 
two stimuli as the same stimulation. 

As shown in FIG. 8A, if tactile stimulation is delivered at 
500 Hz, the user recognizes it as a tactile stimulation at 
400-550 Hz. If tactile stimulation is delivered at 300 Hz, the 
user recognizes it as tactile stimulation at 250 to 350 Hz. In 
case of a low frequency, as shown in FIG. 8B, if tactile 
stimulation is delivered at 2 Hz, the user recognizes it as 
almost 2 Hz, and for the standard stimulation of 5 Hz fre 
quency, the user recognizes it as 4 to 6 Hz. For the standard 
stimulation of 10 Hz, the user recognizes it as 8 to 13 Hz, and 
for the standard stimulation of 20 Hz, the user recognizes it as 
15 to 27 Hz. In other words, as the frequency of the tactile 
stimulation is lowered, the user is more likely to accurately 
recognize the stimulation, and as the frequency is raised, the 
user is more likely to recognize it as a stimulation of a differ 
ent frequency. The results of this experiment show that the 
frequencies: 0, 1, 2, 4, 7, 12, 18, 44, 70, 100, 140, 190, and255 
Hz are readily distinguished by users. Therefore, if the tactile 
stimulation is delivered at one of these frequencies, the user 
can differentiate it from other tactile stimulations. 

The set of acquired frequencies of the above-mentioned 
experiment can be expressed by the following equation: 

H(x):x (where x is 0 or a real number not exceeding 

2) 

greater than 2) Equation 1 

That is, a polynomial of degree 4. Further, the frequencies can 
also be represented by the following polynomial of degree 3. 

H(x):x (where x is 0 or a real number not exceeding 

2) 

(where x is a real number greater than 2) Equation 2 

FIG. 9 illustrates an example in which an information 
providing device provides information with frequencies 
which can be easily distinguished by a user according the 
embodiment of the present invention. 
When plural sets of sensed information of the state of the 

device are delivered with tactile stimuli which can be easily 
distinguished by a user based on the above-described experi 
ment in FIG. 8, the user can sense the different sets of state 
information. For example, as illustrated in FIG. 8, if the signal 
strength is weaker than a certain level, a 1 Hz tactile stimu 
lation is delivered 910; if the battery is running out, a 2 Hz 
tactile stimulation is delivered 920; if the mode becomes the 
standby state during a call, a 7 Hz tactile stimulation is deliv 
ered 930; if a call is connected, an 18 Hz tactile stimulation is 
delivered 940; if a message is received during a call, a 44 Hz 
tactile stimulation is delivered 950. Here, the frequencies are 
from the set acquired by experiments on users. 
When the sensed information of the state of the device is 

delivered using tactile stimuli at the low frequencies acquired 
by the above-described experiments, the pins of a contactor of 
a tactile device can be moved together, or only one or two pins 
can be moved. 

In summary, in order to convey each set of state informa 
tion, tactile patterns, different frequencies, or the combina 
tions of patterns and frequencies can be used. If one set of 
state information can be various values, the various values can 
be distinguished by frequency, and each step of one set of 
state information can be distinguished by the driving patterns 
of the tactile device, and vice versa. 
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FIG. 10 illustrates an example in which each step is clas 

si?ed with combinations of tactile patterns and frequencies 
when one set of state information is divided into several steps. 

The signal strength can be one of several values from a 
highest level to a lowest level. Therefore, by matching driving 
patterns of the tactile device for each signal strength level 
1010, and providing tactile stimuli of the pattern with certain 
frequencies mapped to the signal strength 1020, the informa 
tion about the changing state of electric waves can be con 
tinually delivered to the user. 
The method and the apparatus for providing information 

during a call according the present invention produces the 
following effects. 

First, various sensed information of the state of the device 
can be acquired without interfering with a phone conversation 
by delivering the state information of a mobile device or the 
information about the conversation sensed during a call by 
tactile stimulation. 

Second, the ef?ciency of information transmission can be 
increased by delivering the information about the mobile 
device or the information about the conversation by tactile 
stimuli. 

It will be understood by those of ordinary skill in the art that 
various replacements, modi?cations and changes may be 
made in the form and details without departing from the spirit 
and scope of the present invention as de?ned by the following 
claims. Therefore, it is to be appreciated that the above 
described embodiments are for purposes of illustration only 
and are not to be construed as limitations of the invention. 

What is claimed is: 
1. An apparatus for providing information during a call, the 

apparatus comprising: 
an information-sensing unit sensing at least one of infor 

mation about a state of a mobile device and a state of a 

conversation during the call; 
an information-analysis unit analyzing the sensed state 

information; 
a tactile information- generating unit generating tactile 

information corresponding to the state information, 
which was analyzed by the information-analysis unit; 

a tactile information-outputting unit delivering the tactile 
information to a user through tactile stimuli transmitted 
to the user through a contactor having individual con 
tacting portions capable of physically contacting the 
user only when the tactile information is being delivered 
to the user; and 

a driving unit generating a driving signal which drives the 
tactile information-outputting unit by converting the 
tactile information, 

wherein the tactile information is transmitted in a selected 
pattern of the individual contacting portions based on a 
type of sensed information at a speci?c frequency 
according to a type of the selected pattern, 

the selected pattern is selected from a plurality of different 
patterns of the individual contacting portions, wherein 
the speci?c frequency of each of the plurality of different 
patterns is different from each of the speci?c frequencies 
of each of the other patterns, and 

each type of sensed state information is associated with one 
of the selected patterns and a speci?c frequency of trans 
mitting the tactile information in the one selected pattern 
of the individual contacting portions. 

2. The apparatus of claim 1, wherein the sensed informa 
tion of the state of the mobile device refers to at least one of an 
arrival of a message, a battery level, a signal strength, and an 
amount of available memory. 
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3. The apparatus of claim 1, wherein the sensed informa 
tion of the state of the phone conversation refers to at least one 
of information about the signal strength, information about 
another call received during a present call, information that a 
call was connected, and information about an arrival of a 
message. 

4. The apparatus of claim 1, wherein the tactile information 
is information about the driving pattern of the tactile-infor 
mation-outputting unit corresponding to the sensed informa 
tion of state of the mobile device or the state of the phone 
conversation, and information about driving frequencies that 
drive the tactile information-outputting unit according to the 
driving patterns. 

5. The apparatus of claim 4, wherein the driving frequen 
cies are frequencies in which at least one driving pattern can 
be distinguished by a user when the driving frequencies are 
applied to the driving patterns. 

6. The apparatus of claim 5, wherein the driving frequen 
cies H(X) are calculated according to H(X):21X, where x is 0 or 
a real number not exceeding 2, and according to H(X):bXA4+ 
CXA3+dXA2+eX+f, where x is a real number greater than 2, and 
a, b, c, d, and fare constants. 

7. The apparatus of claim 6, wherein ‘a’Il, ‘b’:—0.0057l, 
‘c’:0.32346, ‘d’:—1.52843, ‘e’:2.759l6, and ‘f’:—0.0126l. 

8. The apparatus of claim 5, wherein the driving frequen 
cies H(X) are calculated according to H(X):21X, where x is 0 or 
a real number not exceeding 2, and according to H(X):bXA3+ 
cXA2+dx+e, where X is a real number greater than 2, and a, b, 
c, and d are constants. 

9. The apparatus of claim 8, wherein ‘a’Il, ‘b’:0.l8648, 
‘c’:—0.497, ‘d’:0.24459, and ‘e’:0.95604. 

10. The apparatus of claim 5, wherein the driving frequen 
cies are one among 0 Hz, 1 HZ, 2 HZ, 4 HZ, 7 Hz, 12 Hz, 18 HZ, 
44 HZ, 70 HZ, 100 HZ, 140 HZ, 190 HZ, and 255 HZ. 

11. The apparatus of claim 5, wherein the driving frequen 
cies are 10 HZ or less. 

12. The apparatus of claim 1, wherein the driving frequen 
cies refer to frequency in which the tactile information can be 
distinguishable from each other by a user. 

13. The apparatus of claim 12, wherein the driving frequen 
cies H(X) are calculated according to H(X):21X where X is 0 or 
a real number greater than 2, and according to H(X):bXA4+ 
CXA3+dXA2+eX+f, where X is a real number greater than 2, and 
a, b, c, d, and fare constants. 

14. The apparatus of claim 13, wherein ‘a’:l, ‘b’:— 
0.00571, ‘c’:0.32346, ‘d’:—1.52843, ‘e’:2.759l6, and ‘f’:— 
0.01261 . 

15. The apparatus of claim 12, wherein the driving frequen 
cies H(X) are calculated according to H(X):21X, where X is 0 or 
a real number not exceeding 2, and according to H(X):bXA3+ 
cXA2+dx+e, where x is a real number greater than 2, and a, b, 
c, and d are constants. 

16. The apparatus ofclaim 15, wherein ‘a’:1,‘b’:0.l8648, 
‘c’:—0.497, ‘d’:0.24459, and ‘e’:0.95604. 

17. The apparatus of claim 1, wherein the tactile informa 
tion- generating unit includes a pattern-mapping unit that 
matches a driving pattern of the tactile information-output 
ting unit with the sensed information of the state of the mobile 
device or the state of the conversation and a frequency deter 
mination unit that determines the driving frequency at which 
the tactile information-outputting unit is driven according to 
the driving pattern. 

18. The apparatus of claim 1, wherein the tactile informa 
tion-outputting unit includes a contactor comprising several 
pins that are driven according to the tactile information. 

19. A mobile device comprising: 
a transceiver transmitting and receiving radio signals; 

20 

25 

30 

35 

40 

45 

50 

55 

65 

10 
an input unit where voice or text are input by a user; 
an output unit which outputs the radio signals that are 

transmitted from the transceiver, or the voice or the text, 
which is input by the input unit; 

an information-sensing unit sensing at least one of infor 
mation about a state of a mobile device or a state of a 

conversation during a call; 
an information-analysis unit analyZing the sensed state 

information; 
a tactile information-generating unit generating tactile 

information corresponding to the sensed state informa 
tion, which was analyzed by the information-analysis 
unit; 

a tactile information-outputting unit delivering tactile 
information to a user through tactile stimuli transmitted 
to the user through a contactor having individual con 
tacting portions capable of physically contacting the 
user only when the tactile information is being delivered 
to the user; 

a driving unit generating a driving signal which drives the 
tactile information- outputting unit by converting tactile 
information; and 

a control unit transmitting the state of the mobile device or 
the state of the conversation to the information sensing 
unit, 

wherein the tactile information is transmitted in a selected 
pattern of individual contacting portions based on a type 
of sensed information at a speci?c frequency according 
to a type of the selected pattern, 

the selected pattern is selected from a plurality of different 
patterns of the individual contacting portions, wherein 
the speci?c frequency of each of the plurality of different 
patterns is different from each of the speci?c frequencies 
of each of the other patterns, and 

each type of sensed state information is associated with one 
of the selected patterns and a speci?c frequency trans 
mitting the tactile information in the one selected pattern 
of the individual contacting portions. 

20. A method for providing information during a call, the 
method comprising: 

sensing at least one of information about a state of a mobile 
device or a state of a phone conversation; 

analyZing the sensed state information; 
generating tactile information corresponding to the ana 

lyzed sensed state information; 
generating a driving signal which drives a contactor having 

individual contacting portions capable of physically 
contacting a user to transmit tactile information to the 
user through tactile stimuli only when the tactile infor 
mation is being delivered to the user, the tactile infor 
mation being transmitted in a selected pattern of indi 
vidual contacting portions based on a type of sensed 
information at a speci?c frequency according to a type of 
the pattern; and 

transmitting the tactile information to a user by driving the 
contactor according to the driving signal, 

wherein the selected pattern is selected from a plurality of 
different patterns of the individual contacting portions, 
and each type of sensed state information is associated 
with one of the selectedpattems and a speci?c frequency 
of transmitting the tactile information in the one selected 
pattern of the individual contacting portions, and 
wherein the speci?c frequency of each of the plurality of 
different patterns is different from each of the speci?c 
frequencies of each of the other patterns. 

21. The method of claim 20, wherein the sensed informa 
tion of the state of the mobile device is at least one of infor 
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mation on an arrival of a message, information on a battery 

level, information on a strength of the received signal, or 
information on an amount of available memory. 

22. The method of claim 20, Wherein the sensed informa 
tion of the state of the phone conversation is at least one of 
information about a signal strength, information about 
another call received during a current call, information detail 
ing that a call was connected, or information on an arrival of 

a message. 

23. The method of claim 20, Wherein the tactile informa 
tion refers to information about driving patterns output cor 
responding to the sensed information of the state of the 
mobile device or the state of the phone conversation, or infor 
mation about driving frequencies Which drive the tactile 
information-outputting unit according to the driving patterns. 

24. The method of claim 23, Wherein the driving frequen 
cies refer to frequencies in Which at least one driving pattern 
can be distinguished by a user When applied to the driving 
patterns. 

25. The method of claim 24, Wherein the driving frequen 
cies H(X) are calculated according to H(X):21X, Where x is 0 or 
a real number not exceeding 2, and according to H(X):bXA4+ 
CXA3+dXA2+eX+f, Where x is a real number greater than 2, and 
a, b, c, d, and fare constants. 

26. The method ofclaim 25, Wherein ‘a’:l, ‘b’:—0.0057l, 
‘c’:0.32346, ‘d’:—1.52843, ‘e’:2.759l6, and ‘f’:—0.0126l. 

27. The method of claim 24, Wherein the driving frequen 
cies H(X) are calculated according to H(X):21X, Where x is 0 or 
a real number not exceeding 2, and according to H(X):bXA3+ 
cXA2+dx+e, Where X is a real number greater than 2, and a, b, 
c, and d are constants. 

28. The method of claim 27, Wherein ‘a’:l, ‘b’:0.l8648, 
‘c’:—0.497, ‘d’:0.24459, and ‘e’:0.95604. 

29. The method of claim 24, Wherein the driving frequen 
cies are one among 0 Hz, 1 HZ, 2 HZ, 4 HZ, 7 Hz, 12 Hz, 18 HZ, 
44 HZ, 70 HZ, 100 HZ, 140 HZ, 190 HZ, and 255 HZ. 

30. The method of claim 24, Wherein the driving frequen 
cies are 10 HZ or less. 

31. The method of claim 20, Wherein the driving frequen 
cies refer to frequencies in Which the tactile information can 
be distinguished by a user. 

32. The method of claim 31, Wherein the driving frequen 
cies H(X) are calculated according to H(X):21X, Where X is 0 or 
a real number not exceeding 2, and according to H(X):bXA4+ 
CXA3+dXA2+eX+f, Where x is a real number greater than 2, and 
a, b, c, d, and fare constants. 

33. The method ofclaim 32, Wherein ‘a’:l, ‘b’:—0.0057l, 
‘c’:0.32346, ‘d’:—1.52843, ‘e’:2.759l6, and ‘f’:—0.0126l. 

34. The method of claim 31, Wherein the driving frequen 
cies H(X) are calculated according to H(X):21X, Where x is 0 or 
a real number not exceeding 2, and according to H(X):bXA3+ 
cXA2+dx+e, Where x is a real number greater than 2, and a, b, 
c, and d are constants. 

35. The method of claim 34, Wherein ‘a’:l, ‘b’:0.l8648, 
‘c’:—0.497, ‘d’:0.24459, and ‘e’:0.95604. 

36. The method of claim 20, Wherein the tactile informa 
tion generating comprises: 
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matching a driving pattern of the tactile information-out 

putting unit With the sensed information of the state of 
the mobile device or the state information of the conver 
sation; and 

determining a driving frequency in Which the tactile infor 
mation-outputting unit is driven according to the driving 
pattern. 

37. A recording medium that stores a computer-readable 
program that executes the method of claim 20. 

38. An apparatus for providing information about at least 
one of a state of a mobile device and a state of a conversation, 
comprising: 

an information-sensing unit sensing information about at 
least one of the state of the mobile device and the state of 
the conversation during a current call; and 

a tactile information-outputting unit transmitting tactile 
stimuli speci?c to the kinds of the sensed information to 
a user through a contactor having individual contacting 
portions physically contacting the user only When the 
tactile information is being delivered to the user, 

Wherein the tactile information is transmitted in a selected 
pattern of individual contacting portions based on a type 
of sensed information at a speci?c frequency according 
to a type of the selected pattern, 

the selected pattern is selected from a plurality of different 
patterns of the individual contacting portions, Wherein 
the speci?c frequency of each of the plurality of different 
patterns is different from each of the speci?c frequencies 
of each of the other patterns, and 

each type of sensed state information is associated With one 
of the selected patterns and a speci?c frequency of trans 
mitting the tactile information in the one selected pattern 
of the individual contacting portions. 

39. A method for providing information about at least one 
of a state of a mobile device and a state of a conversion, 
comprising: 

sensing information about at least one of the state of the 
mobile device and the state of the conversation during a 
current call; and 

transmitting tactile stimuli speci?c to the kinds of the 
sensed information to a user through a contactor having 
individual contacting portions physically contacting the 
user only When the tactile information is being delivered 
to the user, 

Wherein the tactile information is transmitted in a selected 
pattern of individual contacting portions based on a type 
of sensed information at a speci?c frequency according 
to a type of the selected pattern, 

the selected pattern is selected from a plurality of different 
patterns of the individual contacting portions, Wherein 
the speci?c frequency of each of the plurality of different 
patterns is different from each of the speci?c frequencies 
of each of the other patterns, and 

each type of sensed state information is associated With one 
of the selected patterns and a speci?c frequency of trans 
mitting the tactile information in the one selected pattern 
of the individual contacting portions. 

* * * * * 
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